In vitro inhibition of methadone and oxycodone cytochrome P450-dependent metabolism: reversible inhibition by H2-receptor agonists and proton-pump inhibitors.
In vitro inhibition of oxycodone metabolism to noroxycodone and oxymorphone and R- and S-methadone metabolism to R- and S-2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP) was measured for four H2-receptor antagonists and five proton-pump inhibitors (PPIs) using human liver microsomes (HLM) and cDNA-expressed human cytochrome P450s (rCYPs). Inhibitors were first incubated with HLM at three concentrations with and without preincubation of inhibitor, enzyme source and reducing equivalents to also screen for time-dependent inhibition (TDI). Cimetidine and famotidine (10-1,000 µM) inhibited all the four pathways >50%. Nizatidine and ranitidine did not. All the five PPIs (1-200 µM) inhibited one or more pathways >50%. Half maximal inhibitory concentrations (IC50s) were then determined using rCYPs. Cimetidine and famotidine both inhibited CYP3A4-mediated formation of noroxycodone and CYP2D6-mediated formation of oxymorphone, and famotidine inhibited CYP3A4-mediated formation of R- and S-EDDP, but IC50s were so high that only >10× therapeutic concentrations may have potential for reversible in vivo inhibition. The PPIs were more potent inhibitors; many have the potential for reversible in vivo inhibition at therapeutic concentrations. Omeprazole, esomeprazole and pantoprazole had greater effects on CYP3A4-mediated reactions, whereas lansoprazole was selective for CYP2D6-mediated formation of oxymorphone. Preincubation enhanced cimetidine inhibition of noroxycodone formation and rabeprazole inhibition of all pathways. Future studies will explore irreversible TDI.